International Journal of Public Health (2020) 65:1257-1267

https://doi.org/10.1007/500038-020-01448-6 SSPHY s
ORIGINAL ARTICLE )
Check for
updates

Serbian students’ knowledge, attitudes and behaviour
towards antibiotic use: is there room for improvement?

Olga Horvat' - Ana Tomas' - Milica Paut Kusturica' - Dragica Bukumiric? - Bojan Blagojevic® -
Zorana Kovacevic®

Received: 2 May 2020/ Revised: 17 July 2020/ Accepted: 21 July 2020/ Published online: 31 July 2020
© Swiss School of Public Health (SSPH+) 2020

Abstract

Objectives This study has been aimed at evaluating knowledge, attitudes and behaviour of university students regarding the
usage of antibiotics focusing on differences between medical and nonmedical students.

Methods This cross-sectional questionnaire-based study was performed on 800 students of the University of Novi Sad,
Serbia.

Results The identified predictors of adequate antibiotic knowledge were enrolled in medical program, higher grade average
and appropriate use of antibiotics during last infection. Multivariate regression identified following predictors of self-
medication: being medical student (B = 0.715; p < 0.001), more frequent (B = 0.628; p < 0.001) and irregular (B = 0.584;
p = 0.001) antibiotic use, a family member engaged in medical profession (B = 0.789; p < 0.001), living in dormitory
(B =0.679; p = 0.007) or rented apartment (B = 0.621; p = 0.002), using antibiotics until symptoms resolved (B = 1.616;
p < 0.001) or until the bottle was finished (B = 0.628; p < 0.001) during the last infection.

Conclusions Although a high number of students showed adequate knowledge about antibiotics, numerous misconceptions
were recorded, including self-medication. Further educational interventions are necessary to improve their understanding,
perceptions as well as their behaviour towards antibiotic use.
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Introduction

Serbia belongs to a group of European countries with the
This article is part of the special issue “Adolescent health in highest rates of resistance as well as with a high antibiotic
Central and Eastern Europe”. consumption rate (WHO 2018a, b). Despite increasing
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promotion of rational use of antibiotics and hospital-based
antimicrobial stewardship programs challenging have been
impeded by limited resources (Kalaba et al. 2018). In
addition, based on 2015 report by the WHO Europe
Antimicrobial Medicines Consumption Network presenting
data on 46 countries, overall consumption of antibiotics in
these countries ranged from 7.66 to 38.18 DDD per 1000
inhabitants per day. Serbia with the consumption of 31.57
DDD per 1000 inhabitants per day was surpassed in total
antibiotic consumption only by Greece and Turkey, while
the lowest antibiotic consumption was reported in
Netherlands, Germany and Austria.

Factors influencing overuse of antibiotics include doc-
tors’ competence and experience, diagnostic uncertainties
as well as patients’ wrong habits and their lack of knowl-
edge (Eng et al. 2003; Gualano et al. 2015; Mc Nulty et al.
2007). In order to improve antibiotic use and restrain
resistance through interventions such as educational cam-
paigns, it is important to have an extensive understanding
of the knowledge, behaviour and attitudes towards antibi-
otics within different population groups. So far, the only
thorough study has been conducted on a representative
sample of the general population in Serbia and some areas
of misconceptions and improper behaviour have been
identified: respondent’s uncertainty as to whether antibi-
otics are effective against viruses and high percentage of
self-medication with antibiotics (Horvat et al. 2017).

An increasing number of research focused attention on
university medical (as the future antibiotic providers) and
nonmedical students, since their knowledge, attitudes and
behaviour in relation to usage of antibiotics can greatly
impact antibiotic-related issues in the future (Huangn et al.
2013; Jamshed et al. 2014; Scaioli et al. 2015).

Therefore, the objective of this study was to evaluate
knowledge, attitudes and behaviour of university students
regarding the usage of antibiotics in Serbia.

Methods
Data collection

The study was conducted at the University of Novi Sad
(UNS), Serbia, between January and February of 2019.
UNS, as the second largest university in Serbia, with more
than 50,000 students in 2018 (4000 from medical and
health science disciplines) is also one of the largest edu-
cational and research centres in Central Europe. The target
study sample of 800 final year students was divided into
two groups, medical (M) and nonmedical (NM). M group
(n = 400) included students of health professions allowed
to prescribe antibiotics in Serbia (Medicine, n = 200;
Veterinary medicine, n = 100; Dentistry, n = 100). NM
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group (n = 400) included students randomly selected from
other disciplines (Technical Sciences, Agriculture, Eco-
nomic and Technology, 100 students from each program).
The sample size calculated according to the estimate of
81.3% of M students and 92% of NM students practicing
self-medication, with 10% relative precision and 95%
confidence interval was 234 and 114, respectively (Kle-
menc-Ketis et al. 2010; Trninic et al. 2018). The sample
size was deliberately exceeded to increase the power of the
study and to provide for exclusions, dropouts, and the need
to perform subgroup analysis.

The students were approached and asked to complete the
questionnaire during the last 15 min of their scheduled
classes. Written informed consent was obtained prior to
data collection. The study was approved by the Ethical
Committee of the Faculty of Medicine in Novi Sad (Ap-
proval Number 01-39/240/1).

The questionnaire (S1 Questionnaire) used in this study
is based on the questionnaire of Buke et al. (2003) and was
previously used in a study conducted in general population
in Serbia’. To enable correct answers, necessary modifi-
cations were made to questions and statements. The con-
tent, comprehension, readability and design of the
questionnaire were pre-tested on 30 students at the
University of Novi Sad. The questionnaire was divided into
three sections. The first section consisted of eight questions
referring to the respondents’ sociodemographic and aca-
demic characteristics. The second section was related to
knowledge about antibiotics and consisted of 12 claims
which were supposed to be categorized as “true” or
“false”. The knowledge score was then determined by
giving one point for each correct answer giving a maxi-
mum knowledge score of 12. The third section, which
consisted of 15 yes/no questions and multiple-choice
questions, was designed to determine the respondents’
attitudes and behaviour. The whole questionnaire is avail-
able as a supplementary file.

Data analysis

Descriptive and comparative statistical data analysis was
performed with the IBM SPSS Statistics 22 (IBM Corpo-
ration, Armonk, NY, USA) software. Out of descriptive
statistical methods, measures of central tendency (mean,
median), measures of variability (standard deviation) and
frequency were used. Two categorical variables were cre-
ated—status of antibiotic knowledge (adequate/inadequate)
and self-medication (yes/no). Knowledge categories were
determined according to the median of knowledge score of
total sample (10, interquartile range 2—12), and respondents
were grouped into those with adequate (score > 10) and
those with inadequate knowledge (score < 9). Self-medi-
cation was determined based on the answers to three
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questions in Part 3 of the questionnaire. This variable,
“self-medication”, was generated by combining the
answers for questions “Have you ever used antibiotics in
order not to get ill” (“yes”), “Have you ever started
antibiotics on your own when you got ill” (“yes”) and
“How did you get antibiotics during your last infection?”
(those who answered any of the following: “I used the
antibiotic previously used or as advised by my friends; I
used the antibiotic previously prescribed by my doctor; 1
asked the pharmacist and used the antibiotic recommended
by them”).

The Chi-squared test was used to examine the associa-
tion between categorical and sociodemographic variables.
The Mann—Whitney U test was used for numeric data with
non-normal distribution and ordinal data. Association of
respondents’ characteristics with adequate antibiotic
knowledge and self-medication was first evaluated using
univariate logistic regression. Multivariate logistic regres-
sion included those predictors all variables with p < 0.05
in the univariate analysis. There was no multicolinearity
between the predictors. The results were reported as odds
ratio (ORs) with 95% confidence intervals (CIs). All
p values less than 0.05 were considered significant.

Results
Sociodemographic and academic characteristics

Slightly less than two-third (63.9%) of the total 800 sample
were females, and the mean age was 23.2 £ 1.6 years
(Table 1). Several sociodemographic and academic char-
acteristics were significantly different between M and NM
students. For example, M students less frequently visited
their general practitioner 5-10 (2.2%) or 10 times (0.5%) in
the past year compared to the NM students (6.8% or 1.3%,
respectively) (p < 0.001). Additionally, 33.5% of the M
students had a relative working in health-related field
versus 18% of the NM students (p < 0.001).

Knowledge on antibiotic use

The participants demonstrated a good knowledge on
antibiotic use: percentage of respondents who provided
correct answers was higher than 80% in 5 of 12 statements
proposed (Table 2). The lowest percentage was recorded
for the statements “Antibiotics can be used for common
cold” and “An antibiotic is used until the bottle finishes”.
Out of 800 students, 56.8% showed adequate knowledge,
while 43.2% had inadequate knowledge. M students
showed a significantly higher knowledge score compared
to NM students (p < 0.001). The median knowledge score
of M students was 11 (interquartile range 10-12), while the

median knowledge score of NM students was 9 (in-
terquartile range 7-10) (Fig. 1.). Out of M students, 77.8%
showed adequate knowledge, compared with 35.8% of NM
students.

Attitudes and behaviour of respondents

Larger share of NM students (37.3%) than M students
(24.3%) started antibiotics by themselves when they were
ill (p =0.010) (Table 3). Irregular use of antibiotics pre-
scribed by a doctor was reported by 27.5% of NM students
and 36.0% of M students (p < 0.001). More than one-third
of M and NM students visited their doctor and used the
prescribed antibiotic (71.5% vs. 68.3%, respectively)
(p = 0.343). Out of sociodemographic, academic charac-
teristics and attitudes and behaviour regarding antibiotic
use, nine variables (groups of medical/nonmedical stu-
dents, number of visits to a general practitioner in the last
12 months, frequency of antibiotics use, average grade, use
of antibiotic on their own, irregular use of antibiotic,
duration of antibiotic use during the last infection, lack of
effect of antibiotic therapy during treatment) showed a
significant association with the students’ knowledge using
univariate logistic regression. The model predicting
knowledge about antibiotics’ use presented that M students
were more than five times more likely to have adequate
knowledge than NM students (OR =5.; B = 1.683;
p < 0.001) (Table 4); students with an average grade of 8
and higher have a 60% higher chance of adequate knowl-
edge (OR =1.6; B =0.480; p =0.013) and those who
regularly take antibiotics prescribed by the doctor have a
50% higher chance of adequate knowledge (OR = 1.5;
B =0.381; p = 0.047); students who used antibiotics dur-
ing the last infection until the bottle was finished 2.3 more
likely to have adequate knowledge (OR = 2.3; B = 0.851;
p = 0.005) or for the period advised by the doctor (OR =
5.5; B = 1.696; p < 0.001) were 5.5 times more likely to
have adequate knowledge than those who reported cessa-
tion of antibiotic use after their symptoms resolved (as a
reference category); students who chose the answer
“other” (such as antibiotic has always worked, and I switch
to natural remedies) when antibiotic therapy fails during
the treatment were three times more likely to contribute to
the prediction (OR = 3.1; B = 1.135; p = 0.001) than those
who continued the use of antibiotics for the recommended
period (as a reference category). Since three questions
analysed the students’ propensity to self-medication, the
results showed that in comparison with 319 students who
reported self-medication (39.9% of total sample), self-
medication was reported among 42.8% of respondents
from the group of M and 37% of the NM students
(p = 0.097).
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Table 1 Sociodemographic and academic characteristics of students in 2019 in Serbia

Characteristics Medical N (%) Nonmedical N (%) p value Total N (%)
Gender 0.418

Male 250 (62.5) 261 (65.3) 289 (36.1)

Female 150 (37.5) 139 (34.8) 511 (63.9)
Grade year

4 102 (25.5) 300 (0.75) 402 (50.2)

5 205 (51.2) 100 (0.25) 305 (38.1)

6 93 (23.3) 0 (0) 93 (11.6)
Average grade < 0.001

6-8 68 (17) 181 (45.3) 249 (31.1)

8-10 332 (83) 219 (54.8) 551 (68.9)
Place of living < 0.001

With parents 145 (36.3) 152 (38) 297 (37.1)

In university dormitories 54 (13.5) 80 (20) 134 (16.8)

In rented apartments 142 (35.5) 145 (36.3) 287 (35.9)

In own apartment 59 (14.8) 23 (5.8) 82 (10.3)
Number of visits to GP in the last 12 months < 0.001

None 194 (48.7) 150 (37.5) 344 (43.1)

1-4 191 (48) 218 (54.5) 409 (51.3)

5-10 11 (2.2) 27 (6.8) 38 (4.8)

> 10 2 (0.5) 5(1.3) 7 (0.9)
Having a family member working in a health care institution < 0.001

Yes 134 (33.5) 72 (18) 206 (25.8)

No 266 (66.5) 328 (82) 594 (74.3)

The results of the logistic regression highpoint M having
a two times higher likelihood of self-medication than NM
students (OR = 2.0; B = 0.715; p < 0.001) (Table 5), also
students with more frequent use of antibiotics (OR = 1.9;
B =0.628; p < 0.001) and students with irregular antibi-
otic use (OR = 1.8; B = 0.584; p = 0.001), as well as stu-
dents who declared to have at least one relative working as
health professional (OR = 2.2.; B = 0.789; p < 0.001), had
all two times higher likelihood of self-medication. Students
who lived in university dormitories (OR = 2.0; B = 0.679;
p = 0.007) and in rented apartments (OR = 1.9; B = 0.621;
p = 0.002) were more prone to self-medication than those
who lived with their parents (as a reference category).
Lastly, students who used antibiotics during the last
infection until the bottle was finished (OR = 2.0;
B =0.716; p <0.001) or until their symptoms resolved
(OR =5.0; B=1.616; p < 0.001) had 2 and 3 times higher
probability (respectively) of self-medication than those
who took antibiotics for the period advised by the medical
doctor (as a reference category).

@ Springer

Reasons for self-medication with antibiotics

Out of the total sample of 800 students, the most common
reason for self-medication was sore throat. Medical stu-
dents were most likely to list sore throat as a reason for
self-medication, whereas nonmedical students were most
prone to self-medication in case of common cold (25.8%
and 29.8%, respectively) (Fig. 2).

Discussion

To the best of our knowledge, this is the first study
investigating these topics among students, and not general
population in Serbia (Horvat et al. 2017). Our study
showed that the interviewed students had good knowledge
on antibiotics, although the percentage of students with
adequate knowledge was slightly lower than among gen-
eral population in Serbia (56.8% vs. 61.6%, respectively)
(Horvat et al. 2017). Similar to other studies, the difference
between M and NM students was especially obvious when
the answers to the specialized question whether antibiotics
can be used for the treatment of common cold were
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Table 2 Knowledge on antibiotic use in 2019 in Serbia

Claims Medical Nonmedical p value Total
N (%) N (%) N (%)

A. Reason to use antibiotic

To decrease fever 340 (85) 238 (59.5) < 0.001 578
(72.3)

To decrease pain 373 (93.3) 251 (62.7) < 0.001 624 (78.
3)

To overcome malaise and fatigue 391 (97.8) 357 (89.3) < 0.001 748
93.5)

For common cold 325 (81.3) 211 (52.8) <0.001 536 (67)

B. Antibiotics should be started

With an antibiotic found at home in order not to waste time 369 (92.5) 360 (90) 0.215 729
91.2)

With prescription 388 (97) 376 (76) 0.041 764
(95.5)

Recommended by a pharmacist 317 (79.3) 221 (55.3) < 0.001 538
(67.3)

C. An antibiotic is used

Until the symptoms disappear 330 (82.5) 253 (63.2) < 0.001 583
(72.9)

Until the bottle finishes 256 (64) 275 (68.8) 0.155 531
(66.4)

As advised by the doctor 387 (96.8) 329 (82.3) < 0.001 716
(89.5)

D. When an antibiotic is to be used twice a day, it should be used after getting up in the 307 (76.8) 230 (57.5) < 0.001 537

morning and before going to bed at night (67.1)

E. Do you think frequent and inappropriate antibiotic use poses any danger 387 (96.8) 335 (83.8) < 0.001 722

(90.3)

Number and percentages denote those who chose the correct response to the question

analysed (Huangn et al. 2013; Jairoun et al. 2019; Ghadeer
et al. 2012). While 67% of the total sample of students
believed that antibiotics should not be used for common
cold, this percentage was significantly higher among M
than NM students (79.3% and 52.8%, respectively). On the
other hand, in the similar study conducted in Turkey 83.1%
of the students both in M and NM group believed that
antibiotics could be used against common cold (Buke et al.
2005).

Furthermore, this result of the present study is encour-
aging when compared to the Serbian general population.
The 2015 WHO report on Antibiotic Resistance pointed
out how only 28% of the Serbian subjects interviewed
believed that antibiotics were not effective against cold and
flu, while 4% did not know the answer to the question
(WHO 2015). However, the results of the first detailed
study performed on Serbian general population by Horvat
et al. (2017) showed that 41.6% of the respondents stated
that antibiotics were not useful for common cold. Simi-
larly, in the first systematic review compiling 24 studies on
the knowledge on antibiotic use, it was stated that about

50% of the respondents did not know that antibiotics were
not effective against cold and flu (Gualano et al. 2015).
About one-third of all the students stated that antibiotics
should be used until the bottle is finished or until symptoms
disappear and the same percentage of respondents indi-
cated that twice-daily antibiotic regimen entails taking
medicine after waking up and before going to bed at night.
These findings demonstrate clear misconception among our
respondents regarding adherence to antibiotic regimens and
are comparable with previously published data related to
both M and NM students in India, Portugal, Italy and
Turkey (Azevedo et al. 2009; Buke et al. 2005; Khan and
Banu 2013; Scaioli et al. 2015). Our results are not in
agreement with the results of the study performed in USA,
where almost all the medical students interviewed were
aware that inappropriate use of antibiotics could harm
patients and increase prevalence of resistant strains of
bacteria (Hawkings et al. 2008; Minen et al. 2010).
Despite the adequate level of knowledge, 11% of study
population reported prophylactic antibiotic use (14.8% of
NM and 7.3% of M students), which is almost twice as
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Fig. 1 Knowledge about
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high as among general population in Serbia (6.0%), but
significantly lower than among students in China (Horvat
et al. 2017; Wang et al. 2017). Similarly, about 22% of NM
and only 10% of M students used antibiotics only until
their symptoms resolved in our study. This is similar to the
results obtained in the study of M students in India (Khan
and Banu 2013), whereas this behaviour was recorded
among more than 70% of university students from Jordan
(Suaifan et al. 2012), India (Limaye et al. 2018) and Por-
tugal (Azevedo et al. 2009). This misconception in the
antibiotic use may put the patients at risk of relapse with
resistant pathogenic bacteria (Dyar et al. 2013; Sanya et al.
2013).

However, in addition to antibiotic prescribed by the
doctor, 8.8% of our study sample students most frequently
used leftover antibiotics previously prescribed by a physi-
cian. This is a considerably lower percentage than among
Italian medical students (17.7%), Turkish students (25.9%)
(Buke et al. 2005; Scaioli et al. 2015). In addition, it is also
lower than the one reported for Serbian general population
(17%) (Horvat et al. 2017). Similar to the latter study, our
investigation highlights that leftovers are the most common
source of self-medication in Serbia after enforcement of
law restricting the purchase of antibiotics at the pharmacy
without he medical prescription in 2011 (Horvat et al.
2017; Kusturica et al. 2015; Tomas et al. 2017). According
to this result, Serbia is now more similar to southern,
northern and western European countries where the major
source of self-medication is leftover medications whereas
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in eastern countries purchase of antibiotics without pre-
scription still occurs at high rate (Grigoryan et al. 2008).

Factors that were plausibly expected to have huge
impact on knowledge about antibiotics among students,
such as previous medical education level and higher
average grade, showed a significant contribution to the
prediction in our study. In the present study, medical stu-
dents had more than 5 times greater odds for having ade-
quate knowledge on antibiotic than nonmedical
respondents. The same pattern was observed between
medical and nonmedical students in the literature (Ghadeer
et al. 2012; Huangn et al. 2013; Jairoun et al. 2019). These
results are in accordance with other studies among general
population and students, suggesting that higher education
level represents a positive predictor for adequate knowl-
edge (Dutt et al. 2018; Horvat et al. 2017; Minen et al.
2010; You et al. 2008).

Our research results showed that students who used
antibiotics during the last infection until the bottle was
finished or for the period advised by the doctor were more
likely to have adequate knowledge than those who reported
cessation of antibiotic use after their symptoms resolved.
This was consistent with a study conducted in Korea,
where adult respondents with adequate knowledge were
1.52 times more likely to demonstrate appropriate attitude
(Kim et al. 2011). Interestingly, some promising results of
Eurobarometer study (2018) demonstrate that people with
low level of knowledge might actually benefit the most
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Table 3 Attitudes and behaviour about antibiotic use in 2019 in Serbia

Questions Medical N (%) Nonmedical p value Total N (%)
N (%)
A How often do you take antibiotics? 0.332
a) Never 15 (3.8%) 25 (6.3%) 40 (5.0%)
b) Once in 2-3 years 186 (46.5%) 160 (40.0%) 346
(43.3%)
c¢) Once in a year 135 (33.8%) 134 (33.5%) 269
(33.6%)
d) 2-3 times/year 49 (12.3%) 71 (17.8%) 120
(15.0%)
e) > 3 times/year 15 (3.8%) 10 (2.5%) 25 (3.1%)
B Have you ever used antibiotics in order not to get ill (Yes) 29 (7.3%) 59 (14.8%) < 0.001 88 (11.0%)
C. Have you ever started antibiotics on your own when you got ill (Yes) 97 (24.3%) 149 (37.3%) 0.010 246
(30.8%)
D. Have you ever used antibiotics prescribed by the doctor irregularly (Yes) 144 (36.0%) 110 (27.5%) < 0.001 254
(31.8%)
E. What do you do when you think that antibiotic you are taking is not effective? < 0.001
a) I stop taking it and go to the doctor 101 (25.3%) 183 (45.8%) 284
(35.5%)
b) I stop taking it and go to another doctor 15 (3.8%) 49 (12.3%) 64 (8.0%)
c) I use it for the recommended period 252 (63.0%) 131 (32.8%) 383
(47.9%)
d) Other 32 (8.0%) 37 (9.3%) 69 (8.6%)
F. How did you use antibiotics during your last infection? < 0.001
a) Until the bottle is finished 87 (21.8%) 72 (18.0%) 159
(19.9%)
b) Until the symptoms disappeared 40 (10.0%) 88 (22.0%) 128
(16.0%)
¢) As advised by the doctor 273 (68.3%) 240 (60.0%) 513
(64.1%)
G. How did you get antibiotics during your last infection? 0.343
a) I used the antibiotic previously used or as advised by my friends. relatives 18 (4.5%) 24 (6.0%) 42 (5.3%)
b) I used the antibiotic previously prescribed by my doctor 30 (7.5%) 40 (10.0%) 70 (8.8%)
c) I asked the pharmacist and used the antibiotic recommended by the 14 (3.5%) 20 (5.0%) 34 (4.3%)
d) I visited my doctor and used the prescribed antibiotic 286 (71.5%) 273 (68.3%) 559
(69.9%)
e) I do not remember when I last used antibiotic 52 (13.0%) 43 (10.8%) 95 (11.9%)

from the targeted media campaigns as they were more
likely to change their habits.

Our study has shown that self-medication with antibi-
otics represents a common behaviour among students in
Novi Sad (39.9%) and that the self-medication rate is
slightly lower compared to the general population in Serbia
(Horvat et al. 2017).

However, our study showed that M students had twice
more likelihood for self-medication practice compared to
NM students, which is comparable with the study per-
formed in Italy, where it was shown that every year spent at
university significantly decreased the chance of using
antibiotics only when prescribed by the doctor (Scaioli

et al. 2015). Similarly, the Chinese and Libyan studies
documented a significantly higher rate of self-medication
practice among medical students who had taken formal
lectures about antibiotics (Ghaieth et al. 2015; Lv et al.
2014; Pan et al. 2012). Although it seems that students feel
more confident with their knowledge regarding antibiotics
use, as they attend medical related faculties, Iranian and
Palestinian studies yielded the contrasting results and
pointed that nonmedical students reported slightly higher
rates of self-medication (Sarahroodi et al. 2010; Sawalha
2008).

In addition, our study showed that students who lived in
university dormitories and in rented apartments were more
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Table 4 Multivariate logistic regression with adequate antibiotic knowledge as the dependent variable in 2019 in Serbia

Independent variable SE B p OR 95% confidence intervals
Lower Upper
Medical/nonmedical students 0.190 1.683 0.001 5.380 3.709 7.803
Number of visits to a general practitioner in the last 12 months 0.143 - 0.031 0.829 0.970 0.733 1.282
How often do you take antibiotics? 0.102 — 0.154 0.132 0.857 0.702 1.047
Place of living
With parents Reference category
In university dormitories 0.256 —0.343 0.181 0.710 0.430 1.172
In rented apartments 0.201 —0.267 0.184 0.766 0.516 1.135
In own apartment 0.326 0.310 0.343 1363 0.719 2.583
Average grade 0.193 0.480 0.013 1.615 1.106 2.360
Have you ever started antibiotics on your own when you got ill 0.676 — 0.507 0.454 0.602 0.160 2.267
Have you ever used antibiotics prescribed by the doctor irregularly 0.192 0.381 0.047 1.463 1.005 2.131
How did you use antibiotics during your last infection?
Until the symptoms disappeared Reference category
Until the bottle is finished 0.303 0.851 0.005 2.343 1.293 4.245
As advised by the doctor 0.273 1.696 0.001 5450 3.194 9.299
What do you do when you think that antibiotic you are taking is not effective?
I use it for the recommended period Reference category
I stop taking it and go to the doctor 0.195 — 0.087 0.654 0916 0.625 1.343
I stop taking it and go to another doctor 0.342 — 0.147 0.667 0.863 0.441 1.688
Others 0.356 1.135 0.001 3.111 1.548 6.252

Table 5 Multivariate logistic regression model with self-medication as a dependent variable in 2019 in Serbia

Independent SE B p OR 95% confidence intervals
Lower Upper
Medical/nonmedical 0.715  0.001 2.045 1.381 3.028
How often do you take antibiotics? 0.100 0.628 0.001 1.875 1.542 2.279
Having a family member working in a health care institution 0.189 0.789  0.001 2.201 1.520 3.186
Place of living
With parents Reference category
In university dormitories 0.250 0.679  0.007 1.971 1.208 3.218
In rented apartments 0.196 0.621  0.002 1.860  1.268 2.729
In own apartment 0.293 0.354  0.227 1.425  0.802 2.531
Average grade 0.195 — 0.251 0.199  0.778 0.531 1.141
Have you ever used antibiotics prescribed by the doctor irregularly? — 0.183 0.584  0.001 1.793 1.252 2.567
How did you use antibiotics during your last infection?
As advised by the doctor Reference category
Until the bottle is finished 0.205 0.716  0.001 2.046 1.368 3.060
Until the symptoms disappeared 0.251 1.616  0.001 5.031 3.074 8.234

prone to self-medication in comparison with those who
lived with their parents. It seems that self-medication could
be a good option for students who live either alone or
without parents who take care of them, especially when

@ Springer

they need to save time during the examination season. We
also found that common cold, flu, sore throat and fever
were the predominant health problems that provoked self-
medication both in M and NM students, which is consistent
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with many previous studies (Buke et al. 2005; Kim et al.
2011; Sarahroodi et al. 2010; Sawalha 2008).

The strengths of the present study are that this is the first
investigation on this topic among the university students in
Serbia as well as that the size sample are higher than other
studies on similar topic (Azevedo et al. 2009; Buke et al.
2005; Ghadeer et al. 2012; Minen et al. 2010).

Interpretation of the findings of this study should take
into account certain potential limitations that might impact
upon its conclusions. Because self-administered question-
naires are used instead of face-to-face interviews that are
considered the gold standard method for survey adminis-
tration, there is a possibility that participants may have
over- or under-reported socially desirable behaviours. M
students (medicine, dentistry and veterinary medicine) of
the University of Novi Sad do not have specifically focused
subject on antimicrobial use and resistance.

This topic is discussed in Pharmacology and Microbi-
ology courses. Furthermore, the investigation was carried
out in a single university centre in Novi Sad rather than
opening up to different contexts, which could have given
different results. Another limitation is that knowledge,
attitudes and behaviour regarding antibiotic use as well as
self-medication rates reported by this study were compared
with the results obtained in the study performed among the
general population of Serbia in 2017 (Horvat et al. 2017),
and self-medication practices might have changed since.
However, the results from this study can still provide
important information about self-medication practice
among the study population.

Conclusion

This study was the first in Serbia to assess university stu-
dents’ knowledge, attitudes and behaviour related to
antibiotics. The results indicate that although almost two-
thirds of the students have shown adequate knowledge
about antibiotics, numerous misconceptions that include
their belief that antibiotics are appropriate in the treatment
of common cold as well as that treatment lasts until the
symptoms resolve have been recorded. Students with lower
average grade, NM students, those who are prone to dis-
continue the therapy on the cessation of the symptoms and
who follow the recommendation of the doctor even if they
think that the prescribed antibiotics are not effective are
strikingly in the need of improved knowledge about
antibiotics.

Improper attitudes and behaviour regarding antibiotic
use were also common in our study, whereas prophylactic
and irregular use of antibiotics and discontinuation of
treatment as soon as the symptoms subside were frequently
recorded, particularly among nonmedical students.

Additionally, our study demonstrated that dispensing
whole packages of antibiotics leads to a higher number of
students who are in the possession of leftover antibiotics,
which is the most common source of self-medication
nowadays in Serbia. Therefore, implementation of antibi-
otic regulation which will urge pharmacists to dispense
antibiotics on unit-dose basis instead of selling a whole
drug package should be taken into consideration.

This study has revealed a considerable rate with
antibiotics among student’s community. Furthermore,
medical students were the ones who pursued this practice
more frequently, especially those who had a relative
working as a health care professional and who lived in
dormitories or rented apartments. Since the healthcare
profession students will be a behavioural model for citizens
and patients and 1 day prospective prescribers of these
drugs, it is important to increase awareness on this topic
during the study course.

Finally, this study has shown that there is a need for
educational programs on antibiotics and their correct use
targeting Serbian university students. It seems prudent to
incorporate elective courses on antibiotic proper use among
NM students and to re-evaluate the educational curricula of
future antibiotic prescribers, specifically teaching of clini-
cal pharmacology. Most importantly, there is a need to
incorporate curriculum on abuse of antibiotics and the
harm of such practice on short and long run.

Further research to investigate knowledge, attitudes and
practice towards antibiotic in other settings will help to
adopt and implement successful future educational cam-
paigns in promotion of rational antibiotic use in Serbia
where the problem of bacterial resistance is increasing at an
alarming rate.
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